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FAILURE MQDES EFFECTS AMALYSIES (FMEA) - CIL HAHWAHE
NUMBER: MS5=835-H005=X

SUBSYSTEM NAME: E- DOCKING SYSTEM

REVISION: ] DEC, 196
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LAY :  ENERGIA POWER PANEL MCE21-0087-000%
RSC-E SLIVU.468312.001
SHU PUSH BUTTON SWITCH PHRZ-E (AGD. 380212 TU)

PART DATA

EXTENDED DESCRIFTION OF PART UNDER ANALYSIS:
PUSH-BUTTON SWITCHES [TWO DOUSLE POLE SWITCHES UNDER A SINGLE COVER

CAP,} TWOD FOLE, MOMENTARY = APDS "AING IN" COMMAND.

REFERENCE DEESIQNATORS: 35VTSABASSE1-87
: 6V7OARALCR1-BA

QUANTTTY OF LIKE ITEMS3: 2 |
{TWQ)

FUNCTION: - |
PROVIDE THE "RING IN® COMMAND STIMUU TO CLOSE THE APPRDFRIATE CONTACTS

IN THE DSCU TO ENABLE THE TRANSMITTAL OF THE “RING IN" COMMAND TO THE
DMCL. TWE DMCU ENABLES POWER TO THE RING MOTORS (M4 AND ME) FOR RING

EXTENSION AND RETRACTION FUNCTIONS.
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FAILURE MODES EFFECTS ANALYSIS {FMEA) — Cll. FAILURE MaDE
HUMBER: M5-355-B005-04

REVISION® D DEC, 1986

SUBSYSTEM NAME: £ - DOCKING BYSTEM
CRITICALITY OF THIS

LR MCE21-0087-0005
ITEM NAME: PUSH BUTTON SWITCH FAILURE MODE; 2R3

FAILURE MODE:

FAILS OPEN (MULTIPLE CONTAGTS WITHIN ONE SWITCH)

MISSION PHASE:

L=l OM-ORAIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:

A) PIECE PART FAILURE, B) CONTAMINATION, C) VIBRATION, D) MECHANICAL SHOCK, E)
PROCESSING ANOMALY, F) THERMAL STRESS

CRIMCALITY 1M DURING INTACT ADORT ONLY? NO

CRITICALITY 1R2 DURING INTACT ABORT ONLY {AVIONICS ONLY)? NO

REDUNDAMNCY SCREEN A) PASS

B) N/A
C) FAIL
PASS/FAL RATIONALE:
A}
E) .

N/A - AT LEAST ONE REMAINING PATH IS DETECTABLE IN FLIGHT,

C)
REDUNDANT FUNCTIONS ROUTED THROUGH THE SaME CONNECTOR.

METHOD OF FAULT DETECTION:
NONE.

MASTER MEAS. LIST NUMEERS: NONE
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FAILURE MODES EFFECTS AHALYSIS (EMEA) = CIL FAILURE MODE
NUMBER: MS-855-B0GS- 01

» FAILURE EFFECTS -

(A) SUBSYSTEM: -
PARTIAL LOSS DF SWITCH CONTROL CAPABILITY FOR THE APDS "RING.IN® COMMAND.

(E) INTERFACING SUBSYSTEM(S):
LOSS OF MANUAL COMMAND REDUNDANCY.

{C) MISSION: .
PIRST SWITCH FAILURE - NO EFFECT.

(V) CREW, VEHICLE, AND ELEMENT(S):
NG EFFECT. .

(€} FUNCTIONAL CRITICALITY EFFECTE: :
SMUTTLE OR Phid1 MECHANISM; PRSSIELE LOSS OF MISSION AFTER TWOTHRES

FAILURES,
BT R AL e A LT O ATIC DTN EERVENE A —FHE MO MA T DaENG
SRR S TR E-RAMAR Y MR ANS T R TR ST M- DO IR S T - T OMATIS
SR ENCE ML QUL D HAVE-TO-FAL-RIET B ERORE-THE-MAMAL-TING N COMMAND IS

iaas
FIRSTRECOND FAILUAE (ONE OF TWO ASSOCIATED SWITCHES FARLS ) - DISABLES ONE

OFf THREE PANEL COMMAND SIGNALS. KO EFFECT. DEGRADED MANUAL COMMAND

REDUNDANCY, - :
FAILURE (SECOND ASSOCIATED SWITCH FALLS DPEN} - LOSS OF

SELONDTRHRS
REMAINING TWO PANEL COMMAND CHANNEL INPUTS TO THE DSCU, -RARTAL-LOES-0F
S5 OF GAPABIITY TO SURRLY THE °AING IN°

COMMAND TO THE DMOU. LOSS OF ALL RING CONTROL RESULTING N [OSS OF
CAPABILITY TO PERFORAM DOCKING, LOSS OF MISSION OBJECTIVES WITH INABILITY TO

PERFORM DODKING. .
DESIGN CRMCALTY (PRIOR TO OPERATIONAL DOWNSAADE, DESCRISED IN F):

(¥) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE: -
ALTHOUGH THE CRITICALITY REMAING UNCHANGED AFTER WORKARDUNDS -
CONSIDERATION (ALLOWED PER CR S050107W), THEY ARE PROVIDING ADDITIONAL

FALLT TOLERANCE TD THE SYSTEM.

AFTER SECONDTWIRD FAILURE, CREW COULD PERFORM AN IN-FLIGHT MAINTENANGE
TC DRIVE THE RING MOTORS DIRECTLY FROM THE FEED-THROUGH CONNECTORS IN
THE EXTERMNAL AIRLOCK, USING THE ORBITER BREAKOUT BOX. IF UNABLE TD PERFORM
THE IFM (THIRDEGWRFH FAILURE), LOSS OF DOCKING CAPARILITY RESULTING IN LOSS

OF MISSION OBJECTIVE.

FOR THE S+ HARDF MECHAN THE THE W
ERARES THE -RIN = OWITOH AND UTILIZE THE AUTOMATIC SEQUENCE TO
QEMPLETE DOCKING, - AUTO CSCQUENCE FansS, THE ABOVE W WOLLD BE

PERFQAMEL
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FAILURE MODES EFFECTS ANALYSIS (FMEA} = CIL FAILURE MODE
NUMBER; M5-655-8005- 01

<RISPLSITION RATIONALE-

[A) DESIGM:
AEFER TC AFPENDIX X1, ENERGLA HARDWARE.

{B)TEST:
REFER TO APPENDIX X1, ENEAGIA HARDWARE.

DOCKING RAING EXTENSION AND RETAACTION CONTROL CIRCSUIT DPERATION IS
VERIFIED DURING GROUND CHECKOUT. ANY TESTING I8 ACCOMPLISHED N

ACCORDANCE WITH OMRSD.,

{C) INSPECTION:
REFER TO APPENDIX X1, ENERGLA HARDWARE.

{0} FAILURE HISTORY:
REFZR TO APFENDIX X1, ENERGIA HARDWAFRE.

(E) DPERATIONAL USE:

AFTER SRCONDTMIRD FALURE, CREW COULD PERFORM AN IN-FLIGHT MAINTENANGE |
TO DANVE THE RING MOTORS DIRECTLY FROM THE FEED-THROUGH CONNECTDRS IN
THE EXTERNAL AIRLOCK, USING THE ORRITER 3REAKDUT BOX

« EPPROVALS -
PAODUCT ASSURANCE ENGR @ M. MIKOLAYEVA
DESIGN ENGINEE : BOVAKLLIM
MASA STAA : -
MASHA SUSSYETEM MAMAGER
ORT Moy

NASs SRS LZEMA :
NASA EFL0L SUBSYSTEM MpEMEGEER: : :
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